The presence of pyrrolizidine alkaloids and sesquiterpenes in many species of the tribe Senecioneae is well documented. [4] [5] [6] [7] [8] [9] Recently, we have investigated the chemical constituents of Cacalia tangutica (Senecioneae). From a methanol extract of the root, one new eremophilane sesquiterpene, 12-hydroxy-3α-angeloyloxy-eremophila-6,9-dien-8-one (1) combined with eight known compounds: one sesquiterpene, petasine (2) , two triterpenes, α-amyrin (3) and ursolic acid (4), one isopentenyl acetophnon derivative, hydroxytremetone (5), three cumarins, daphnetol (7,8- dihydroxycumarin) (6) , hydrangetin (7), umbelliferone (8) , one steroid, β-sitosterol (9) were isolated. The structure of the neo-sesquiterpene was elucidated by means of 1 H and 13 C NMR spectroscopic studies, including long rang correlation spectra with inverse detection (HMBC), ). The spectral data also indicated that the fourth oxygen atom seemed to be an alcohol (3395 cm The 1 H and 13 C NMR spectra of 1 were similar to those of 8-one-eremophila-6,9-diene derivatives reported in the literature except the primary alcohol group and secondary angeloyloate ester.
10-14 A comparison of the 1 H NMR spectral data with those of the corresponding 1β-hydroxy derivative 12 indicated that the C-1 position was not substituted. The downfield shifted signal of H-3 was due to the 3-angeloyloxy while the signal δ 5.01td (J = 11.2 Hz, 4.8 Hz, H-3) showed that the angeloyloxy was α-oriented. [14] [15] [16] [17] [18] These were confirmed by the correlations between H-2 and H-4 with H-3 in the H-13 (δ 1.26) was correlated with C-12 (δ 60.4) and C-7 (δ 141.4), H-3 (δ 5.01) was correlated with the carboxylic carbon of angeloyloxy (δ 167.5). It was determined that compound 1 was 12-hydroxy-3α-angeloyloxy-eremophila-6,9-dien-8-one.
Eight known compounds 2-9 were the results after repeated column chromatography of the methanol extract of the root of Cacalia tangutica and were deduced by spectral data as petasine (2), 19 two triterpenes, α-amyrin (3) 20 and ursolic acid (4), 20 one isopentenyl acetophnon derivative, hydroxytremetone (5), 21 three cumarins, daphnetol (6), 22 hydrangetin (7), 22 umbelliferone (8), 23 one steroid, β-sitosterol (9) .
The compound 1 was tested for in vitro antitumor activity against BEL 7402 (human liver carcinoma) by the method of the cells stained with sulforhodamine B (SRB). 24 Test plates were incubated for 3 days. IC 50 values were determined for compounds 1 (20.70 µg/mL). This result showed that compound 1 was able to inhibit the growth of BEL 7402 with IC 50 values below 100 µg/mL.
Experimental Section
General Methods. IR spectra were measured on a Nicolet AVATAR 360 FT-IR instrument KBr. UV spectra was measured on a Shimadzu UV-260 spectrometer. 1D and 2D NMR spectrometer were measured on a Bruker AM-400FT-NMR spectrometer and a Varian Mercury-300BB NMR spectrometer with TMS as inernal standard. HRESI-MS were recorded on a Bruker APEX II, EI-MS on a HP 5988A GC/MS instrument. Optical rotations were measured using Perkin Elmer Model 341. Silica gel (200-300 mesh) was used for CC, silica GF 254 (10-40 µ) for TLC were supplied by the Qingdao Marino Chemical factory, Qingdao, P. R. China. Spots were detected on TLC under UV lamp or by heating after spraying with 5% H 2 SO 4 in C 2 H 5 OH (v/v).
Plant Material. 
